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PROBLEM TO BE SOLVED: To provide a semiconductor device and its 
manufacturing method that can prevent occurrences of damages due to 
mounting, with a low load and improve reliability in electrical connection 
in hot environment, and moreover, can efficiently produce fine pitch 
external connection electrodes, and to provide a mounting structure and ; 
its mounting method, in'a flip chip mounting system, r 
SOLUTION: In the semiconductor device 1, fine pitch external 
connection electrodes 1 2 are formed with a laminated structure on the 
electrodes of a semiconductor chip 11. and are brought into, .contact and. 
electrically connected with board wiring 21 keeping elastic deformation. 
Also the semiconductor device 1 comprises elastic layers 13, bumps .14 
and protection layers 15. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by said external connection electrode contacting said 
connected electrode in the semiconductor device which has the external connection electrode 
electrically connected to the connected electrode of a carried object where elastic deformation is 
maintained. 

[Claim 2] The semiconductor device with which said external connection electrode is characterized by 
carrying out laminating formation in a semiconductor device given in above-mentioned claim 1. 
[Claim 3] The semiconductor device characterized by making the side-face configuration of said 
external connection electrode into the shape of L character in above-mentioned claim 1 or a 
semiconductor device given in 2. 

[Claim 4] The semiconductor device characterized by having a flection at the top^ace configuration of 
said external connection electrode in a semiconductor device given . in either of above-mentioned claims 
1-3. 

[Claim 5] The semiconductor device characterized by forming a bump in either of above-mentioned 
claims 1-4 in the semiconductor device of a publication at said external connection electrode. 
[Claim 6] The semiconductor device characterized by forming an elastic layer between said external 
connection electrodes and semiconductor chips in a semiconductor device given in either of above- 
mentjoned claims 1-5. 

[Claim 7] The semiconductor device characterized by forming in the inferior surface of tongue of said 
external connection electrode the protective coat which has insulation in a semiconductor device given 
in either of above-mentioned claims 1-6. 

[Claim 8] The semiconductor device characterized by arranging said external connection electrode in 
either of above-mentioned claims 1-7 in the shape of an array in the semiconductor device of a 
publication. 

[Claim 9] The semiconductor device with which two or more some or all of said external connection 
electrode are characterized by projecting in the direction of the inside or the direction of an outside of a 
semiconductor chip in a semiconductor device given in either of above-mentioned claims 1-8. 
[Claim 10] The manufacture approach of the semiconductor device which is the manufacture approach 
of a semiconductor device of having the external connection electrode electrically connected to the 
connected electrode of the carried object with which it is formed in the semiconductor chip with which 
the electrode was formed, and said electrode, and a semiconductor device is carried by contacting 
where elastic deformation is maintained, and is characterized by to carry out laminating formation of 
said external connection electrode on the electrode of said semiconductor chip. 

[Claim 11] By contacting the connected electrode of the carried object with which it is formed in the 
semiconductor chip with which the electrode was formed, and said electrode, and a semiconductor 
device is carried, where elastic deformation is maintained The process which is the manufacture 
approach of a semiconductor device of having the external connection electrode connected electrically, 
and carries out laminating formation of said external connection electrode at a mask; The manufacture 
approach of the semiconductor device characterized by having the process which connects said 
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external connection electrode with the electrode of said semiconductor chip electrically through a 
conductive ingredient. « i 

[Claim 12] The mounting structure of the semiconductor device characterized by to have the connected 
electrode which is the mounting structure of a: semiconductor device where of the semiconductor 
device was mounted in the carried object, and was formed in said carried object, the external connection 
electrode which is formed in the semiconductor chip of said semiconductor device, and contacts said 
connected electrode where elastic deformation is maintained, and by which laminating formation was 
carried out, and adhesion resin which pastes up said semiconductor device on said carried object. 
[Claim 13] Mounting structure of the semiconductor device characterized by.forming a bump in above- 
mentioned claim 12 in the mounting structure of the semiconductor device of a publication at least at 
one side of said connected electrode and an external connection electrode. 

[Claim 14] Mounting structure of the semiconductor device characterized by forming the spacer for 
positioning the height direction of the semiconductor chip concerned between said semiconductor chip 
and a carried object in above-mentioned claim 12 or the mounting structure of a semiconductor device 
given in 13. 

[Claim 15] By contacting the connected electrode of a carried object, where elastic deformation is 
maintained It is the mounting approach of a semiconductor device of mounting the semiconductor 
device which has the external connection electrode connected electrically in said carried object. The 
process which supplies beforehand the adhesion resin for pasting up said semiconductor device on said 
carried object and/or said semiconductor device with said carried object, The mounting approach of the 
semiconductor device characterized by including the process which stiffens said adhesion resin so that 
the external connection electrode of said semiconductor device may contact a connected electrode, 
where elastic deformation is maintained. 

[Claim 16] The mounting approach of the semiconductor device characterized by using the shrinkage 
force at the time of said adhesion resin hardening in order to maintain said elastic deformation in the. 
mounting approach of a semiconductor device given in above-mentioned claim 15. 
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DETAILED: DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] especially this invention improves the connection dependability of the external 
connection electrode in a flip chip mounting-method about the mounting structure and its mounting 
approach of a semiconductor device, its manufacture approach, and a semiconductor device — making - 
- further — an external connection electrode — detailed — it is related with the mounting structure 
and its mounting approach of the semiconductor device [-izing / a semiconductor device ], its 
manufacture approach, and a semiconductor device. 
[0002] 
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[Description of the Prior Art] A flip chip mounting method is a mounting method which makes the 
electrode on the front face of a semiconductor chip carry out the face down of the semiconductor 
device with which the projection electrode (external connection electrode) was formed to the mounted 
bodies (for example, circuit board etc.), and connects electrically a projection electrode and the 
electrode (connected electrode) of the mounted body to it. 

[0003] It miniaturizes, in the semiconductor device, the formation of many pins, and since high density 
assembly of a semiconductor device is further made possible, in the semiconductor device manufacturer 
etc., researches and developments are done briskly, for example, as for this flip chip mounting method, 
various techniques are indicated about the configuration erf a projection electrode, the connection 
method of electrodes, etc. In addition, especially about detailed-ization of an external connection 
electrode, packaging density and the semiconductor device whose pitch of an external connection 
electrode is about 100 micrometers are put in practical use. 

[0004] (Conventional example) For example, in JP,60-262430,A, the technique to which the external 
connection electrode and substrate electrode of a semiconductor device are connected electrically is 
indicated according to the shrinkage force of the resin which pastes up a semiconductor device on a 
substrate. This technique is explained with reference to a drawing. Drawing 13 shows the schematic 
diagram for explaining the semiconductor device in the conventional example, and its mounting approach, 
and (a) shows the sectional view [ sectional view / before mounting / (b) ] after mounting. , 
[0005] In this drawing (a), adhesion resin 120 to have formed the metal electrode 111 in the electrode 
on the front face of a semiconductor chip (not shown) as an external connection electrode, and form 
the substrate wiring 131 in the location where a substrate 130 corresponds with a metal electrode 111 
as a connected electrode, and for a semiconductor device 110 paste up a semiconductor device 110 
further is applied. In addition, adhesion resin 120 is resin of an ultraviolet curing mold or a heat-curing 
mold. 

[0006] Moreover, in this drawing (b), alignment of the semiconductor device 110 is carried out so that 
the metal electrode 111 formed in the shape of a projection may contact the substrate wiring 131, and 
further, by carrying out a face down, a metal electrode 1 1 1 is pushed against the substrate wiring 131, 
and connects it electrically. In addition, since adhesion resin 120 will be extruded if a metal electrode 
111 is pushed against the substrate wiring 131 though adhesion resin 120 exists between a metal 
electrode 111 and the substrate wiring 131 when the face down of the semiconductor device 110 is 
carried out, a metal electrode 1 11 is electrically connectable with the substrate wiring 131. 
[0007] And a semiconductor device 110 is in the condition that the metal electrode 1 11 was pushed 
against the substrate wiring 131, and if adhesion resin 120 is hardened by heat or ultraviolet rays, 
adhesion resin 120 can contract and it can maintain the condition that the metal electrode 111 
connected with the substrate wiring 131 electrically, according to this shrinkage force. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since the height of a metal electrode 111 generally 
varies like C dimension shown in this drawing (a), and D dimension, in order that it may secure the 
electrical installation of all metal electrodes 111 and substrate wiring 131, in case it mounts, it pushed 
the metal electrode 111 against the substrate wiring 131 by big external force (load), carried out plastic 
deformation of the metal electrode 111, and has arranged the height of a metal electrode 11 1. For this 
reason, there was a problem of giving a damage to a semiconductor device 110 and the substrate wiring 
131. 

[0009] The semiconductor device 110 is pasted up on the. substrate 130 with adhesion resin 120. 
Moreover, for example If a semiconductor device 110 energizes and temperature rises, adhesion resin 
120 will carry out thermal expansion, the amount of expansion of adhesion resin 120, the amount of 
contraction of the difference's of amount of expansion of metal electrode 111 adhesion resin 120 at the 
time of hardening, and the elasticity stored in the metal electrode 111 — when it exceeded the sum 
total of a variation rate, the metal electrode 1 1 1 floated from the substrate wiring 131, and there was a 
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problem of it becoming impossible to connect electrically. 

[0010] further — again — a semiconductor device 110 — the elasticity of a metal electrode 111 — 
since the variation rate was very small, when accelerated tests, such as a heat cycle test, were 
performed, the electric connection condition of a metal electrode 111 and the substrate wiring 131 
became unstable, and there was a problem that connection dependability was missing. 
[001 1] In addition, the problem about the electric connection resulting from a different coefficient of 
linear expansion By adding or increasing the quantity of a silica to adhesion resin 120, make coefficient 
of linear expansion of adhesion resin 120 smaller than a metaled coefficient of linear expansion, or or the 
elasticity stored in a metal electrode 111, if addition etc. 'carries out the silica of a thing solvable by . 
increasing a variation rate The Young's modulus of adhesion resin 120 becomes large, the load to the 
semiconductor device and substrate at the time of adhesion resin 120 carrying out thermal expansion 
becomes large, and since the danger that a semiconductor device . 110 and a substrate 130 will receive a 
damage increases as a result, addition etc. cannot carry out a silica easily. 

[0012] since [ moreover, ] the configurations of the conventional metal electrode usually have the shape 
of a nodule, such as the shape of the shape of a ball, or a cylinder, — the elasticity of a metal electrode 
— it was difficult to increase a variation rate. Here, why it is difficult to increase elastic displacement of 
a metal electrode is explained with reference to a drawing. 

[0013] Drawing 14 is the graph with which the relation between the load in the metal electrode when 
mounting the semiconductor device by the conventional technique and a variation rate was expressed 
typically. In this drawing, if external force is applied to a metal electrode with high height so that a metal 
electrode with low height may contact the substrate wiring 131, the metal electrode with this high height 
will be deformed plastically, and, generally will deform only OF variation rate (variation rate from zero 
point to F points). 

[0014] here — OF variation rate of a metal electrode — the plasticity for 0G variation rate — a 
variation rate and GF — the elasticity for a variation rate — it consists of a variation rate, and the 
great portion of deformation of a metal electrode is plastic deformation, and the rate of elastic 
deformation is small, moreover, the elasticity in which a nodule-like metal electrode is stored — since a 
variation rate (GF variation rate) is mostly decided with the metallic material to be used and the still 
more nearly usable metallic material as an electrode is limited — elasticity — it is difficult to increase a 
variation rate in practice. 

[0015] Furthermore, since a semiconductor device meets the demand of small, lightweightHzing, and a 
cost cut, it had the problem that the pitch of an external connection electrode, had to be able to 
produce efficiently the external connection electrode made detailed even if it was a ** pitch from about 
100 micrometers, for example. 

[0016] This invention is made that the above-mentioned problem should be solved, in a flip chip 
mounting method, can be mounted by the low load, and can prevent generating of a damage, and can 
raise the electric connection dependability under hot environments, and aims at the semiconductor 
device which can produce further the external connection electrode made detailed efficiently, its 
manufacture approach and the mounting structure, and offer of the mounting approach of a 
semiconductor device; 

[0017] In addition, the technique of the semiconductor integrated circuit equipment which absorbs the 
stress which makes high density assembly possible and originates in the coefficient-of-linear-expansion 
difference of a semiconductor chip and a substrate by using the lead which has the. flection which 
extended towards the inside of a semiconductor device in JP,6-37233,A, and was formed in the hollow 
condition, and is buffered as a technique relevant to the above-mentioned technical problem is indicated. 
[0018] It is not difficult to make a lead crooked with a sufficient precision, although it is the technique 
which can absorb and buffer the stress resulting from a coefficient-of-linear-expansion difference, and 
when forming a rubber-like-elasticity object between a lead and a semiconductor chip side, structure 
cannot become more complicated, this technique has low productivity, when performing high density 
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assembly, it has the problem that where of detailed-izing of a lead is difficult, and cannot solve the 

above-mentioned technical problem further. 

[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the semiconductor 
device according to claim 1 in this invention is considered as the configuration in which said external 
connection electrode contacts said connected electrode where elastic deformation is maintained in the 
semiconductor device which has the external connection electrode electrically connected to the 
connected electrode of a carried object. 

[0020] thus — if it carries out, even if the mounted "semiconductor device will carry out a temperature 
rise by energization etc. and adhesion resin will carry out thermal expansion — elasticity with a big 
external connection electrode — since the variation rate is stored, an external connection electrode and 
the connected electrode of a carried object can maintain a contact condition, and electric connection 
dependability improves as a result. 

[0021] Invention according to claim 2 is considered as the configuration by which laminating formation of 
said external connection electrode was carried out in the semiconductor device given in above- 
mentioned claim 1. 

[0022] If it does in this way, an external connection electrode is efficiently producible with a cheap 
manufacturing cost with sufficient dimensional accuracy while being able to respond to detailed-ization. 
[0023] Invention according to claim 3 is considered as the configuration which made the side-face 
configuration of said external connection electrode the shape of L character in above-mentioned claim 1 
or the semiconductor device given in 2. 

[0024] thus — if it carries out — an external connection electrode — the variation rate of the vertical 
direction — receiving — big elasticity — a variation rate can be stored. That is, since dispersion in the 
flatness (KOPORA nullity) of each external connection electrode or a connected electrode is absorbed 
when an external connection electrode bends in case a semiconductor device is mounted, the external 
force which pushes a semiconductor device, against a carried object can be reduced, and the danger of 
giving a damage to a semiconductor device and a carried object can be eliminated. 

[0025] Invention according to claim 4 is considered as the configuration which has a flection at the top- 
face configuration of said external connection electrode in the semiconductor device given in either of 
above-mentioned claims 1-3. 

[0026] thus — if it carries out — a variation rate with a horizontal external connection electrode — 
also receiving — big elasticity — a variation rate can be stored. 

[0027] Invention according to claim 5 is considered as the configuration which formed the bump in either 
of above-mentioned claims 1-4 in the semiconductor device of a publication at said external connection 
electrode. 

[0028] If it does in this way, even if it is a difficult case to form a bump in the connected electrode of a 
carried object, it can form a bump in an external connection electrode from a viewpoint of productivity, 
for example. 

[0029] Invention according to claim 6 is considered as the configuration in which the elastic layer was 
formed between said external connection electrodes and semiconductor chips, in the semiconductor 

device given in either of above-mentioned claims 1-5. . 

[0030] Since an elastic layer will be contacted and the elastic force of an elastic layer will be added to 
the elastic force of an external connection electrode when an external connection electrode deforms 
upward if it does in this way, the elastic deformation stored in the load and external connection 
electrode when mounting a semiconductor device can be adjusted. 

[0031] Invention according to claim 7 is considered as the configuration in which the protective coat 
which has insulation was formed on the inferior surface of tongue of said external connection electrode, 
in the semiconductor device given in either of above-mentioned claims 1-6. 

[0032] If it does in this way, since an external connection electrode will not contact wiring etc. and 
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directly [ of a carried object ], generating short [ poor ] can be prevented and mounting of easy and high 
quality can be performed. Moreover, if a protective coat is formed with a spring material, the area to 
which an external connection electrode contacts adhesion resin decreases, and the factor which bars 
the elastic deformation of an external connection electrode can be eliminated, as the spacer which 
determines a semiconductor device and the location of the height direction of a carried object further 
again — a protective coat — it can also be used — the elasticity of an external connection electrode - 

- a variation rate can be defined suitably. 

[0033] Invention according to claim 8 is considered as the configuration in which said external 
connection electrode was arranged in the shape of 'an array in the semiconductor device given in either 
of above-mentioned claims 1-7. 

[0034] If it does in this way, since an external connection electrode can be arranged in the shape of [ of 
for example, a nxm train (n and m are the natural number) ] an array, it can respond to many pin-ization. 
[0035] Invention according to claim 9 is considered as the configuration which two or. more some or all 
of said external connection electrode projected in the direction of the inside or the direction of an 
outside of a semiconductor chip in the semiconductor device given in either of above-mentioned claims 
1-8. 

[0036] If it does in this way, the degree of freedom at the time of designing arrangement of the 
connected electrode of a carried lifter can be made to increase, and high density assembly of a 
semiconductor device can be realized as a result 

[0037] Moreover, invention of the manufacture approach of the semiconductor device according to claim 

10 in this invention By contacting the connected electrode of the carried object with which it is formed 
in the semiconductor chip with which the electrode was formed, and said electrode, and a 
semiconductor device is carried, where elastic deformation is maintained It is the manufacture approach 
of a semiconductor device of having the external connection electrode connected electrically, and has 
considered as the approach of carrying out laminating formation of said external connection electrode 
on the electrode of said semiconductor chip. 

[0038] thus, the external connection electrode made detailed when carried out — dimensional accuracy 

— good — and production — it is efficiently producible. 

[0039] Moreover, invention of the manufacture approach of a semiconductor device according to claim 

11 By contacting the connected electrode of the carried object with which it is formed in the 
semiconductor chip with which the electrode was formed, and said electrode, and a semiconductor 
device is carried, where elastic deformation is maintained It is the manufacture approach of a . 
semiconductor device of having the external connection electrode connected electrically, and has 
considered as the approach of having on a mask the process which carries out laminating formation of 
said external connection electrode, and the process which connects said external connection electrode 
with the electrode of said semiconductor chip electrically through a conductive ingredient. 

[0040] If it does in this way, the external connection electrode made detailed can be produced with 
sufficient productive efficiency with sufficient dimensional accuracy, and semiconductor chips can be 
exchanged further easily. 

[0041] Moreover, invention of the mounting structure of the semiconductor device according to claim 12 
in this invention The connected electrode which is the mounting structure of a semiconductor device 
where the semiconductor device was mounted in the carried object, and was formed in said carried 
object, It is formed in the semiconductor chip of said semiconductor device, and has considered as the 
configuration which has the external connection electrode which contacts said connected electrode 
where elastic deformation is maintained, and by which laminating formation was carried out, and 
adhesion resin which pastes up said semiconductor device on said carried object. 
[0042] If it does in this way, it is fixed to a carried object with adhesion resin, and with the external 
connection electrode which carries out elastic deformation, the danger of giving a. damage to a 
semiconductor device and a carried object is eliminated, and a semiconductor device can raise electric 
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connection dependability. 

[0043] Invention according to claim 13 is considered as the configuration which formed the bump in 
above-mentioned claim 12 in the mounting structure of the semiconductor device of a publication at 
least at one side of said connected electrode and an external connection electrode. 
[0044] If it does in this way t since laminating formation of the external connection electrode can be 
carried out horizontally, it can be managed even if it does not carry out laminating formation of the 
inclined external connection electrode, and productivity is improved. 

[0045] Invention according to claim 14 is considered as the configuration which formed the spacer for 
positioning the height direction of the semiconductor chip* concerned between said semiconductor chip 
and the carried object in above-mentioned claim 12 or the mounting structure of a semiconductor 
device given in 13. 

[0046] thus — if it carries out, since the location of the height direction of a semiconductor device can 
be positioned with an easily and sufficient precision — the elasticity of an external connection electrode 
— a variation rate can be adjusted. 

[0047] Moreover, invention of the mounting approach of the semiconductor device according to claim 15 
in this invention By contacting the connected electrode of a carried object, where elastic deformation is 
maintained It is the mounting approach of a semiconductor device of mounting the semiconductor 
device which has the external connection electrode connected electrically in said carried object. The 
process which supplies beforehand the adhesion resin for pasting up said semiconductor device on said 
carried object and/or said semiconductor device with said carried object, The external connection 
electrode of said semiconductor device is made into the approach including the process which stiffens 
said adhesion resin so that a connected electrode may be contacted, where elastic deformation is 
maintained. 

[0048] thus-— if it carries out — an external connection electrode — a low load — elasticity — since a 
variation rate can be given and an external connection electrode and a connected electrode can be 
further connected in this condition, the danger of giving a damage to a semiconductor device and a 
carried object can be eliminated, and electric connection dependability can be raised. 
[0049] Invention according to claim 16 is made into the approach using the shrinkage force at the time 
of said adhesion resin hardening in order to maintain said elastic deformation in the mounting approach 
of a semiconductor device given in above-mentioned claim 15. 

[0050] If it does in this way, the pressurizer which pushes a semiconductor device against a carried 
object can be miniaturized, and the cost of a pressurizer can be cut down. 
[0051] • -i. ..... 

[Embodiment of the Invention] Hereafter, the semiconductor device concerning this invention, its 
manufacture approach and the mounting structure, and each operation gestalt of the mounting approach 
of a semiconductor device are explained with reference to a drawing. First, the operation gestalt of the 
semiconductor device of this invention is explained. 

[0052] "Semiconductor device'' drawing 1 shows the outline enlarged drawing for explaining the 
operation gestalt of the semiconductor device in this invention, and (a) shows the sectional view for (d) 
to explain the second application for a sectional view for (b) to explain the external view of an external 
connection electrode, and for (c) explain the first application for a sectional view. In this drawing (a), 1 is 
a semiconductor device, in the direction shown by the drawing Nakaya mark X, where elastic 
deformation is maintained, it is considered as the configuration which has the external connection 
electrode 12 which contacts a connected electrode (not shown), and the external connection electrode 
12 is further characterized by carrying out laminating formation. 

[0053] Here, the external connection electrode 12 is in the condition which maintained elastic 
deformation, and connects a semiconductor device 1 electrically in contact with a connected electrode, 
that is, the external connection electrode 12 — elasticity — a variation rate — inside, since dispersion 
in the flatness (KOPORA nullity) of each external connection electrode or a connected electrode is 
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absorbed, in case a semiconductor device is mounted, the external force which pushes a semiconductor 
device against a carried object can be reduced, and the danger of giving a. damage to a semiconductor 
device and a carried object can be eliminated. 

[0054] Furthermore, if energization etc. is carried out, temperature will rise, the adhesion resin which 
has a bigger coefficient of linear expansion than an external connection electrode carries out thermal 
expansion of the semiconductor device 1 mounted in the carried object through adhesives, and the 
distance of a connected electrode and the electrode of a semiconductor chip spreads, however, 
elasticity with a bigger external connection electrode — a variation rate — storing — **** — the 
increment of the above-mentioned distance — elasticity^— since it is absorbable with a variation rate, 
an external connection electrode and a connected electrode can maintain a contact condition, and can 
raise electric connection dependability as a result. 

[0055] Moreover, the external connection electrode 12 is efficiently producible with a cheap 
manufacturing cost with sufficient dimensional accuracy while being able to respond to detailed-ization, 
since laminating formation is carried out so that it may mention later. In addition, as for the ingredient of 
the external connection electrode 12, metals, such as gold and aluminum, are usually used.. 
[0056] Here, as for the external connection electrode by which laminating formation is carried out, it is 
desirable that it is the detailed external connection electrode (the die length of the one half of a pitch 
usually serves as breadth of an external connection electrode.) whose pitch is 10 micrometers - 200 
micrometers. This reason is that the location precision of the connected electrode on a carried object (a 
substrate is usually used.) and the loading precision of a semiconductor device serve as trouble, and it 
cannot mount a semiconductor device if a pitch becomes narrower than 10 micrometers, and is because 
an external connection electrode can be formed with a TAB lead etc. if a pitch exceeds 200 
micrometers. Moreover, it is more desirable that it is the detailed external connection electrode whose 
pitch is 40 micrometers - 80 micrometers. 

[0057] In addition, when the location precision of the connected electrode of a carried lifter and. the 
loading precision of a semiconductor device improve, a lower limit is not limited to 10 micrometers, even 
if it is an external connection electrode whose pitch is 1 micrometer, it can be produced, and, can attain 
miniaturization of a semiconductor device, and high-density-assembly-ization. 

[0058] here, the external connection electrode 1 2 protruded on the horizontal direction of the external 
connection electrode 12, when it was good to have formed in the shape of L character as for the side 
face configuration and it did in this way;— if it can project, it can consider that a part is the beam of 
end immobilization and other end freedom and a normal load acts oh the free end, a beam will bend — 
as — the free end — the vertical direction — displace — big elasticity — a variation rate can be stored. 
[0059] That is, since the point (free end) of the external connection electrode 12 can displace a , 
semiconductor device 1 greatly in an elastic field When mounted, even if it does not carry out- plastic 
deformation of the external connection electrode 12, dispersion in the flatness (KOPORA nullity) of each 
external connection electrode 12, and dispersion of a connected electrode (not shown) for example It 
can absorb with a variation rate (elasticity variation rate) 0 C, the force which is shown in drawing 2 and 
which pushes a semiconductor device 1 against carried objects, such as a substrate, can be reduced, 
and the danger of giving a damage to a semiconductor device 1 and a carried object can be eliminated. 
[0060] Moreover, although it will originate in the coefficient-of-linear-^expansion difference of the 
external connection electrode 12 and adhesion resin and the distance of a connected electrode and the 
electrode of a semiconductor chip will be changed if ambient temperature changes when filled up with 
adhesion resin etc. between a semiconductor device 1 and a carried object for example, DE shown in 
this drawing — since it can absorb with a variation rate (elasticity variation rate) and an external 
connection electrode and the connected electrode of a carried object can maintain a contact condition, 
electric connection dependability can be raised. 

[0061] As shown in drawing 1 (b), the external connection electrode 12 moreover, die-length A in lobe 
part 12b to a horizontal direction usually It is desirable to form so that it may be 1.2 to 10 times the 
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die-length B in root Motobe part 12a. When larger [ if smaller than 1.2 times, elastic displacement 
cannot be stored greatly, and ] than 10 times, it is because neither formation of many pins nor high- 
density-assembly-ization can be attained, and it is more desirable to form so that it may become two to 
5 times. 

[0062] in addition, the elasticity which limits the side-face configuration of an external connection 
electrode to neither the above-mentioned configuration nor dimension relation, and is needed — die- 
length A, thickness, and breadth can be freely set up so that a variation rate can be secured. Moreover, 
it can consider as various configurations, for example, it is good also as the shape of the shape of J 
character, or a hook, and as shown in drawing 3 (a), it can'form in the shape of inversion of T characters, 
and can also consider as the configuration to which both ends contact a connected electrode, in order 
to raise electrical installation dependability. Moreover, lobe part 12b is good also as a configuration 
which stuck the plate of the configuration where do not limit to tabular and the rib was prepared, a 
different ingredient, and/or a configuration. 

[0063] moreover, horizontal fluctuation according [ an external connection electrode ] to the difference 
of the coefficient of linear expansion of a carried object (for example, substrate made of resin), and a 
semiconductor chip as shown in drawing 3 (b), when an external connection electrode is good for a top- 
face configuration to form flection 12c of the shape of a character of "**" and it does in this way — a 
variation rate — receiving — big elasticity — a variation rate can be stored, in addition, the thing which 
limits the top— face configuration of an external connection electrode to the above-mentioned 
configuration — it is not — required elasticity — according to a variation rate, it can consider as 
various configurations, for example, is good also as the shape of the shape of S character, or a hook. 
[0064] Next, the first application of the semiconductor device of this invention is explained. 
(The first application) Semiconductor device 1b in the first application is considered as the configuration 
in which the elastic layer 13 was formed between a semiconductor chip 11 and lobe part 12bof.the 
external connection electrode 12, as shown in drawing 1 (c). 

[0065] If it does in this way, since the elastic layer 13 carries out a compression set in case the external 
connection electrode 12 carries out elastic deformation, the elastic force of the elastic layer 13 is also 
added and semiconductor device 1b mounted can adjust the elastic deformation stored in the load and 
the external connection electrode 12 when mounting. Therefore, since the contact planar pressure of 
the external connection electrode 12 and a bump 22 can be set up highly, electric connection 
dependability can be raised more; Moreover,, although the polyimide resin (modulus of elasticity in 
tension = about 4500 MPa(s)) with which film production has moderate elastic force easily as an 
ingredient of the above-mentioned elastic layer 13 is suitable, it may not limit to this and, of course, 
other ingredients (epoxy resin etc.) may be used. 

[0066] Next, the second application of the semiconductor device of this invention is explained. 
(The second application) Semiconductor device 1c in the second application When it does in this way, 
having formed the bump 14 in the external connection electrode 12, and forming a bump in the 
connected electrode of a carried object, as shown in drawing 1 (d) for example Even if it is a difficult 
case from a viewpoint of productivity, since the configuration of the external connection electrode 12 
can be simplified and the laminating formation of the lobe part 12b can specifically be carried out 
horizontally, a manufacturing cost can be reduced. . 

[0067] Moreover, if it is good preferably to form a bump 14 in the point of lobe part 12b of the external 
connection electrode 12 and does in this way, the external connection electrode 12 can store bigger 
elastic deformation. 

[0068] If it is good also as a configuration in which the protective coat 15 which has insulation was 
formed on the inferior surface of tongue of the external connection electrode 12 and does in this way, 
since the external connection electrode 12 will not contact wiring etc. and directly [ of a carried object ], 
semiconductor device 1c can prevent generating short [ poor ], and can perform mounting of easy and 
high quality. Moreover, if a protective coat 15 is formed with a spring material, the area to which the 



- 10- 



external connection electrode 12 contacts adhesion resin decreases, and the factor which bars the 
elastic deformation of the external connection electrode 12 can be eliminated, as the spacer . which 
determines the location of the height direction of semiconductor device 1c and a carried object further 
again — a protective coat 15 — it can also be used — the elasticity of the external connection 
electrode 12 — a variation rate can be defined suitably. 

[0069] In addition, although the polyimide resin with which film production has moderate elastic force 
easily as an ingredient of the above-mentioned protective coat 15 is suitable, it may not limit to this and, 
of course, other ingredients (epoxy resin etc.) may be used. 

[0070] Moreover, if it is good for a semiconductor chip 11 also as a configuration made to arrange in the 
shape of an array and does in this way as the external connection electrode 12 is shown in drawing 4 , 
many pin-ization of a semiconductor device is realizable. In addition, although the external connection 
electrode 12 is arranged in the shape of [ of a nxm train (n and m are the natural number) ] an array, it 
is usually natural. [ of it being good also as other array configurations ] Moreover, the external 
connection electrode 12 is good also as a different configuration according to properties, such as a 
location of the connected electrode of a carried object, and a signal line, a ground line, etc. 
[0071] In addition, the external connection electrode 12 is not what horizontal lobe part 12b limits to the 
configuration currently formed toward the inside of a semiconductor device. For example, lobe part 12b 
of the external connection electrode 12 arranged in the outside of a semiconductor chip 1 1 is made to 
project in the direction of an outside, as shown in drawing 5 . If it is good to consider as the 
configuration which makes it project in the direction of the inside and lobe part 12b of the external 
connection electrode 12 arranged inside is carried out in this way, since the distance of a connected 
electrode can be detached, generating short [ poor ] can be prevented. Moreover, the design degree of 
freedom of a connected electrode can be enlarged, and high density assembly of a semiconductor 
device can be realized as a result. 

[0072] Next, the operation gestalt of the manufacture approach of the semiconductor device in this 
invention is explained. 

The manufacture approach of the semiconductor device of "manufacture approach of semiconductor 
device" this invention is the manufacture approach of a semiconductor device of having the external 
connection electrode connected electrically, and has made into the approach of carrying out laminating 
formation of the external connection electrode on the electrode of a semiconductor chip by contacting, 
where it was formed in the semiconductor chip with which the electrode was formed, and this electrode 
and elastic deformation is maintained to the connected electrode of a carried object. Here, laminating 
formation of the external connection electrode can be carried out by the electrolysis galvanizing method, 
the nonelectrolytic plating method, the sputtering method, etc., and it is explained with reference to a 
drawing about the manufacture approach of the semiconductor device by the nonelectrolytic plating, 
method. 

[0073] an expansion schematic diagram for drawing 6 to explain the manufacture approach of the 
semiconductor device concerning this invention — being shown — **** — (a) — the sectional view 
after the first mask formation — (b) — the sectional view after the first plating formation — in (c), (d) 
shows the sectional view after the second plating formation, and (e) shows the sectional view after mask 
removal for the sectional view after the second mask formation. 

[0074] First, in this drawing (a), as the first mask 16 is formed in the part except the electrode (not 
shown) of the inferior surface of tongue of a semiconductor chip 11 (the first mask formation process), 
then it is shown in this drawing (b), laminating formation of the first plating 17 is carried out (the first 
plating formation process). Here, laminating formation of the root Motobe part 12a of the external 
connection electrode 12 is carried out by forming the first plating 17. 

[0075] In addition, with the mask for catalyst adhesion (not shown), the catalyst has adhered on the 
opening side face of the first mask 16, and the electrode of a semiconductor chip 11, and dimensional 
accuracy can improve the first plating 17 laminating formation. Moreover, although the gold a plating 
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ingredient usually excels [ gold ] in conductivity is used, it does not limit to this and metals, such as 
aluminum, are usually used. 

[0076] Then, in this drawing (c), as the second mask 18 is formed in the part except the field which 
forms a part for the horizontal lobe in the external connection electrode of the first mask 16 (the 
second mask formation process), then it is further shown in this drawing (d), laminating formation of the 
second plating 19 is carried out (the second plating formation process). Here, horizontal lobe part 12b of 
the external connection electrode 12 is formed by forming the second plating 19. 

[0077] Next, as shown in this drawing (e), the first mask 16 and the second mask 17 are removed (mask 
removal process), and the external connection electrode 12 is formed in a semiconductor chip 1 1. thus, 
the external connection electrode 12 made detailed when carried out - — dimensional accuracy — : good - 
- and production — it is efficiently producible. In addition, in case laminating formation of the second 
plating 19 shown in this drawing (d) is carried out, laminating formation of the part for a lobe with a 
horizontal external connection electrode can also be carried out by the spatter after forming the second 
mask 18 shown in this drawing (c). If it does in this way, precision can improve thickness of the second 
plating 17 more laminating formation. 

[0078] Moreover, if it is good to consider as the manufacture approach of removing only the second 
mask 18 and does in this way, after carrying out laminating formation of the second plating 19 which 
uses the polyimide resin which has elasticity as an ingredient of the first mask 16* and is shown in this 
drawing (d), since the elastic layer 13 can be formed at the process which carries out laminating 
formation of the first mask 16, productivity can be raised. 

[0079] The external connection electrode made detailed with the manufacture approach **** of this 
semiconductor device is producible with sufficient productive efficiency with sufficient dimensional 
accuracy. In addition, a protective coat 15 can be formed by the same approach as the second mask 18 
shown in this drawing (c). Moreover, although not illustrated, the bump on the external connection 
electrode 12 can form with the galvanizing method, vacuum deposition, sputtering, a printing method of 
construction, etc. 

[0080] Moreover, as it is not limited to the above-mentioned manufacture approach and shown in 
drawing 7 , the semiconductor device in this invention can carry out laminating formation of the external 
connection electrode 12 separately from a semiconductor chip 1 1, and can manufacture it also by the 
approach of connecting this external connection electrode 12 to the electrode of a semiconductor chip 
1 11 electrically using conductive ingredients (specifically; the conductive paste .32, electroconductive glue, 
etc.). • • ' % . - ' ' • - / .: - 

[0081] In this drawing (a), as first mask 16b is formed in the laminating plate 30 which consists of glass 
etc. (the first mask formation process), then it is shown in it in this drawing (b) according to the location 
of lobe part 12b of the external connection electrode 12, and a configuration, laminating formation of the 
first plating 17b is carried out (the first plating formation process). Here, laminating formation of the lobe 
part 12b of the external connection electrode 12 is carried out by forming first plating 17b. 
[0082] Then, in this drawing (c), as second mask 18b is formed on first mask 16b and first plating 17b 
according to the location for root Motobe in an external connection electrode, and a configuration (the 
second mask formation process), then it is shown in this drawing (d), laminating formation of the second 
plating 19b is carried out (the second plating formation process). Here, root Motobe part 12a of the 
external connection electrode 12 is formed by forming second plating 19b. 

[0083] Next, as shown in this drawing (e), a conductive ingredient (conductive paste 32) is minded [16b 
and 18b ] for the external connection electrode 12 by which laminating formation was carried out at the 
electrode (not shown) of root Motobe part 12a and/or a semiconductor chip 11. The external connection 
electrode 12 which becomes a semiconductor chip 11 from first plating 17b and second plating 19b is 
formed by connecting with the electrode of a semiconductor chip 11 electrically (connection process), 
and removing the laminating plate 30 further. If it does in this way, the external connection .electrode 
made detailed can be produced with sufficient productive efficiency with sufficient dimensional accuracy, 
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and a semiconductor chip 1 1 can be exchanged further easily. In addition, the external connection 
electrode 12 can be more firmly connected to the electrode of a semiconductor chip 1 1 by. applying 
adhesives on second mask 18b, and making it paste up with a semiconductor chip 11. 
[0084] The semiconductor device in this invention can be manufactured also by the electric-field 
galvanizing method further again, as shown in drawing 8 . First, in this drawing (a), as the first mask 16 is 
formed in the part except the electrode (not shown) of the inferior surface of tongue of a semiconductor 
chip 1 1 (the first mask formation process), then it is shown in this drawing (b), laminating formation of 
the first plating 17c is carried out (the first plating formation process). Here, the point is carrying out 
laminating formation of first plating 17c projected in the shape of a semi-sphere, i.e., the root Motobe 
part 12a of the external connection electrode 12, by the electric-field galvanizing method. 
[0085] Then, in this drawing (c), as second mask 18c is formed in the part except the field which forms a 
part for the horizontal lobe in the external connection electrode of the first mask 16 (the second mask 
formation process), then it is further shown in this drawing (d), laminating formation of the second 
plating 19c is carried out (the second plating formation process). Here, horizontal lobe part 12b of the 
external connection electrode 12 is formed by forming second plating 19c. 

[0086] Next, as shown in this drawing (e), first mask 16c and second mask 17c are removed (mask 
removal process), and the external connection electrode 12 is formed in a semiconductor chip 11. Thus, 
the external connection electrode 12 made detailed is producible with sufficient productive efficiency 
with sufficient dimensional accuracy also by the electric-field galvanizing method: Moreover, a side-face 
configuration can carry out laminating formation of the L characteMike external connection electrode 
by forming in the semi-sphereHike configuration where the point of first plating 17c was projected from 
the first mask 16, and forming second mask 18c further, so that a part of spherical surface of first 
plating 17c may be covered. 

[0087] Next, the operation gestalt of the mounting structure of the semiconductor device in this 
invention is explained. 

"Mounting structure of semiconductor device" drawing 9 shows the outline enlarged drawing for 
explaining the operation gestalt of the mounting structure of the semiconductor device in this invention, 
and (a) shows the sectional view after (b) mounts a semiconductor device for the sectional view before 
carrying a semiconductor device. 

[0088] In this drawing (b), the mounting structure of a semiconductor device is electrically connected 
with the substrate wiring 21 whose external connection electrode 12 of a semiconductor device 1 it is 
the mounting structure of a semiconductor device where the semiconductor device 1 was mounted in 
the substrate 2 which is a carried object, and is a connected electrode formed in the substrate 2, and 
the semiconductor chip 1 1 is considered as the configuration pasted up on the substrate 2 with 
adhesion resin 3. 

[0089] Moreover, since 12b and root Motobe part 12a are in the condition which maintained elastic 
deformation and are in contact with the substrate wiring 21 through a bump 22 by the lobe, in case the 
external connection electrode 12 absorbs dispersion in the flatness (KOPORA nullity) of the external 
connection electrode 12 or bump 22 top face and mounts a semiconductor device 1, it can reduce the 
external force which pushes a semiconductor device 1 against a substrate 2, and can eliminate the 
danger give a damage to a semiconductor device 1 and a substrate 2. If it is good to form -a bump 22 on 
the substrate wiring 21 preferably and does in this way, since laminating formation of the external 
connection electrode can be carried out horizontally, even if it does not carry out laminating formation 
of the external connection electrode with which the tip inclined, it can be managed here, and 
productivity is improved. 

[0090] Moreover, although it will originate in the coefficient of linear expansion from which adhesives 3 
and the external connection electrode 12 differ and the distance of a bump 22 and the electrode of a 
semiconductor chip 11 will be changed if an ambient temperature changes since the semiconductor 
device 1 is pasted up on the substrate 2 through adhesives 3 this fluctuation — a variation rate — the 
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elasticity of the external connection electrode 12 — since it absorbs with a variation rate, the external 
connection electrode 12 and a bump 22 can maintain a contact condition, and can raise electric 
connection dependability as a result. 

[0091] Moreover, the detailed external connection electrode 12 with which a pitch is set to 100 
micrometers or less can attain miniaturization of a semiconductor device 1, and high-density-assembly- 
ization, without giving a damage to a semiconductor device 1 and a substrate 2 by making the external 
connection electrode 12 contact a bump 22 to the junction which used soldering paste being technically 
difficult by making it connect electrically and joining a semiconductor chip 1 1 mechanically with 
adhesives 3. 

[0092] moreover — if it is good to consider as the configuration which formed the spacer 23 between 
the semiconductor device 1 and the substrate 2 and does in this way, since the location of the height 
direction of a semiconductor device 1 can be positioned with an easily and sufficient precision — the 
elasticity of the external connection electrode 12 — a variation rate can be set up suitably. In addition, 
a spacer 23 may not be limited to this configuration, and may be arranged in the corner of a 
semiconductor device 1, respectively, for example, may form the stop section for positioning of a 
semiconductor device 1 etc. Moreover, a spacer 23 is good for a semiconductor device 1 or a substrate 
2 also as structure attached beforehand. 

[0093] (The first application of the mounting structure of a semiconductor device) The mounting 
structure of the semiconductor device in this invention again As shown in drawing 10 , when not the 
thing to limit to the above-mentioned structure but the semiconductor device 1 which has the elastic 
layer 13 can also be used and it does in this way, a semiconductor device 1 Since the elastic layer 13 
also deforms in case the external connection electrode 12 carries out elastic deformation, the elastic 
force of the elastic layer 13 is also added to the elastic force of the external connection electrode 12, 
and the elastic deformation stored in the load and the external connection electrode 12 when mounting 
can be adjusted. Therefore, since the contact planar pressure of the external connection electrode 12 
and a bump 22 can be set up highly, electric connection dependability can be raised more. 
[0094] (The second application of the mounting structure of a semiconductor device) As shown in 
drawing 1 1 , the semiconductor device 1 which has the elastic layer 13, a bump 14, and a protective 
coat 15 can also be used again. In addition, in this mounting structure, since the bump 14 is formed on 
the external connection electrode 12, the bump has not been prepared in substrate wiring. 
[0095] thus, fluctuation according [ if it carries out, the external connection electrode 12 will hardly 
contact adhesion resin 3 by the protective coat 15, but ] to the temperature rise of a semiconductor 
device — since it becomes the structure which is easy to carry out elastic deformation, without 
receiving the bad influence of adhesives 3 to a variation rate, it can connect with the substrate wiring 21 
electrically more certainly, and connection dependability improves. Moreover, since the danger that the 
external connection electrode 12 will contact the substrate wiring 21 is eliminated by the protective 
coat 15, mounting becomes easy and the dependability over short [ of a semiconductor device / poor ] 
can be raised. 

[0096] (The third application of the mounting structure of a semiconductor device) In addition, the 
mounting structure of the semiconductor device in this invention If it is good also as a configuration 
which forms a crevice 34 between the substrate wiring 21 which lobe part 12b of -the external 
connection electrode 12 is made to project in the direction of an outside, and counters and does in this 
way as it has various applications, for example, is shown in drawing 12 Even if it does not prepare a 
bump in the external connection electrode 12 or the substrate wiring 21, the external connection 
electrode 12 can contact the substrate wiring 21, where elastic deformation is maintained. <BR> [0097] 
Next, the operation gestalt of the mounting approach of the semiconductor device in this invention is 
explained. 

The mounting approach of the semiconductor device in "mounting approach of semiconductor device" 
this invention First, by contacting the substrate wiring 21 of a substrate 2, where elastic deformation is 
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maintained as shown in drawing 9 (a) It is the mounting approach of a semiconductor device of mounting 
the semiconductor device 1 which has the external connection electrode 12 connected electrically in a 
substrate 2, and the adhesion resin 3 for pasting up a semiconductor device 1 on a substrate 2 is first 
applied to a substrate 2 beforehand (adhesion resin spreading process). 

[0098] Then, where elastic deformation is maintained, so that the external connection electrode 12 may 
contact the substrate wiring 21, for example, where external force (load) is applied to a semiconductor 
device 1, adhesion resin 3 is stiffened (adhesion process). 

[0099] Here, where elastic deformation is carried out, the external connection electrode 12 connects it 
electrically in contact with a bump 22, while adhesi6n resm 3 can extend it, if alignment is carried out, a 
face down is carried out and a semiconductor device 1 is pushed, against a substrate 2 so that the 
external connection electrode 12 may counter with a bump 22. thus — if it carries out — the elasticity 
of the external connection electrode 12 — since the substrate wiring 21 is connectable with the . 
external connection electrode 12 within the limits of a variation rate (i.e., a low load), the danger of 
giving a damage to a semiconductor device 1 and a substrate 2 can be eliminated, and electric ; 
connection dependability can be raised. 

[0100] In addition, 1 when a semiconductor device 1 stiffens adhesion resin 3 as.it is since it contacts 
adhesion resin 3 in case it is pushed against a substrate 2, it is fixed to a substrate 2. Moreover, the 
count to which adhesion resin 3 is supplied is good also as an approach of not limiting at once, and 
carrying out temporary adhesion, for example, performing a short check, and performing this adhesion 
only to an accepted product. Moreover, adhesives 3 are not limited to spreading of a up to [ a»substrate 
2 ], and it can apply to a semiconductor chip 1 1, or they can be applied to both a substrate 2 and the 
semiconductor chip 11. 

[0101] Moreover, if it is good to use the shrinkage force generated as external force when adhesion 
resin 3 hardens and does in this way in case external force is applied to a semiconductor device 1, the 
pressurizer which pushes a semiconductor device 1 against a substrate 2 can be miniaturized, and the 
cost of a pressurizer can be cut down. 

[0102] thus — according to [ this invention is effective also as the mounting approach of a 
semiconductor device, and ] this mounting approach — big elasticity — the semiconductor device which 
has the external connection electrode which can store a variation rate can be mounted by the approach 
excellent in productivity and quality. 

■•[0103].- - .<! -.v^:-o'-.i -.■.>- r ^ . 

[Effect of the Invention] As explained above, according to the mounting structure and its mounting 
approach of the semiconductor device in this invention, its manufacture approach, and a semiconductor 
device, a semiconductor device By carrying out laminating formation, the external connection electrode 
in which big elastic displacement can be stored In case it mounts, absorb dispersion in an external : 
connection electrode or bump height by the low load, can eliminate the danger of giving a damage to a 
substrate and a semiconductor device, and it sets after mounting further. Good electrical installation 
can be obtained to the variation rate of the electrode of a semiconductor chip and the connected 
electrode accompanying a temperature change. Moreover, since laminating formation can be carried out 
even if it is a detailed external connection electrode, the miniaturization of a semiconductor device/the 
formation of many pins, and high-density-assembly-ization are realizable. - 
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DESCRIPTION 1 OF DRAWINGS 



[Brief Description of the Drawings] * ' < 

[Drawirig 1] Drawing 1 - shows the outline enlarged dfawing'for explaining the operation gestalt of the 
semiconductor device in this inventionwand .(a) shows the sectional view for (d) to explain the second 
application for a sectional view for (b) 'to explain the external view of an external connection electrode, 
and for* (c) explain the first application fdr^ a sectional view. . . . - -. * v --.-.» 

[Drawing 2] Drawing -2 - is the graph* with which v the relation between the load. in the; metal electrode when 
mounting the semiconductor idevice in this invention and a variation rate was expressed typically: 
[Drawing 3] Drawing 3 shows the outline enlarged drawing for explaining the application of the external 
connection electrode ^of the semiconductordeviceiri this invention, and (a) shows the external view of 
the- external connection electrode* with^-which a-side^face configuration/ has the external view of an * 
inversion [ of T characters ^like* external connectioncelectrodef and, as for (b), a top-rface configuration 
has-a r fle"'ctidrt-7* ! ^ ,;Tl *' J i"*t. *v .** >:.* % 'v 1";cr'.7 f« ; * '» - .'v. .<>• ; .- , vr-'-:-"v;'i \ - - < t .\ •> 

[Drawing 4] Drawing 4 lshows the outline expansion bottom view for explaining arrangement of the ^ 
externaPconnection electrode of ithe semi-conductor in this invention. > ^ * . <•.,. 

[Drawing 5] Drawing 5 shows the outline expansion bottom view for explaining the protrusion direction 
for a lobe of the external connection electrode of the semi-conductor in this inventions i , v.m ' 

[Drawing 6]' an^expansion schematic diagram for drawing 6 tovexplain the manufacture approach of the 
semicon'ductor device concerning this: invention — being ishown — **** — (a)<— the sectional view. 
after the first mask formation — (b) — the sectional view after the first plating formation.— iri (c)^(d) 
shows the sectional view; after the second plating formation, and (e) shows the sectional view after mask 
removal -for the' sectional view after the second mask formation. > . ' . . > --o: ^ 3 

[Drawing 7] ah expansion schematic diagram for drawing 7 to! explain the: application of the manufacture 
approach of the semiconductor device concerning this invention — -being shown — — '■ (a) -b- the 
sectional view after the first mask formation — (b) — the sectional view after the first plating formation 

— ;iri.(b) f i(d) shows the Sectional view after the; second.platirig, formation, arid ;(e) shows the : Y:#o^;»-';j 
semiconductor 'chip andrthe sectional view after connection for the sectional view after the second 

v mask formation; ■■>./ > . t: ;:; u. >-.' .j :;. a- v \ i.. !«•;.. ... 

[Drawing 8] an expansion schematic diagram for drawing 8 >to explain the application of the ? manufacture 
approach^ of the semiconductor device* concerning this invention ^ being shown — .(a) — the 

sectional view: after the first mask formation — (b) — the sectional view after the first platingjformation 

— ih (c), (d) shows the sectional view after the second plating; formation, and (e) shows the sectional* 
view after mask removal for the sectional <view after the second imask formation/: . } ,o o ^ v > 

1 [Drawing 9] ^ Drawing 9 -shows the' outline enlarged drawing for. explaining the operation gestalt of. the 
mounting structure of the semiconductor device in this.invention,- and (a) shows the, sectional view after 
(b) mounts a semiconductor device for the sectional view before carrying a semiconductor device. 
[Drawing 10] Drawing 10 shows the outline enlarged drawing for explaining the first application, of the I 
mounting structure of the semiconductor device in this invention, and (a) shows the sectional view after 
(b) mounts a semiconductor device for the sectional view before carrying a semiconductor device. 
[Drawing 1 1] Drawing 1 1 shows the outline enlarged drawing for explaining the second applications of the 
mounting structure of the semiconductor device in this invention, and»(a) shows the sectiorial view after 
(b) mounts a semiconductor device for the sectional, view b'efore- carrying a semiconductorrdevice. 
[Drawing 12] Drawing 1 2 shows the outline enlarged drawing for explaining the third application of the 
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mounting structure of the semiconductor device in this invention, and (a) shows the sectional view after 
(b) mounts a semiconductor device for the sectional view before carrying a semiconductor device. 
[Drawing 13] Drawing 13 shows the schematic diagram for explaining the semiconductor device in the 
conventional example, and its mounting approach, and (a) shows the sectional view [ sectional view / 
before mounting / (b) ] after mounting. 

[Drawing 14] Drawing 14 is the graph with which the relation between the load in the metal electrode 

when mounting the semiconductor device by the conventional technique and a variation rate was 

expressed typically. 

[Description of Notations] 

1, 1b, 1c Semiconductor device 

2 Substrate 

3 Adhesion Resin 

1 1 Semiconductor Chip 

12 External Connection Electrode 
1 2a A part for root Motobe 

1 2b A part for a lobe 
1 2c Flection 

13 Elastic Layer 

14 Bump 

1 5 Protective Layer 

16 16b The first mask 

17, 17b, 17c The first plating 

18, 18b, 18c The second mask 

19, 19b, 19c The second plating 

21 Substrate Wiring 

22 Bump 

23 Spacer 

30 Laminating Plate 
32 Conductive Paste 
34 Crevice 

110 Semiconductor Device 
120 Adhesion Resin 

130 Substrate 

1 1 1 Metal Electrode 

131 Substrate Wiring 



[Translation done.] 
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"• " • • 

zztK&iQ^ m,%mzmuzh,*KnmimMb*m 



2 

v 7<D%M b *«Wfc:SSR1-3 IS h i#t& Zb*® 
[»f#JS 1 2 ] ^*3&ft&tt&«t4bK3t& Lfc^ 

[»#* 1 3 ] _h|E!S*« 1 2 fcfE«©¥MMfcgIfi© 

3to -■' ■• <., ■ 

[f**3U 4] ±lEtt#9Sl 2Xlil 3 lcfE«©^ 

z b *®®birz*&temt<nmmm 0 

SIB * MifetiaMMfe t $ * -5 fc * ©»««flg & fc 
[M*3g 1 6 J ±IBft*« 1 5 (c|E«©-^«#:^g© 
[ o o o l ] '" 

mws&&T}*mwmw<»nmmb *o>mm%mz& 

[0 0 0 2] 

[^*©ft^] 7»y?*y79mjs*lks *m&fy 
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(ttttttttff) *-«*Wfcfi8|t$-&5llife*a:T?* J S. 
[000 3] :©7!) y?4-y-79mfr&llt. 
@£#t°>Mfc, '^fflflsU £fet-> ¥&#3£g©iiS9fe£ 

0Onm©^i»flc$lll*S3«Wb*H.-CV^. 
[0 0 0 4] #MBB6 0-2 6 2 w 

fco^T, HffiSr : #JSU-CKM-t-5. : -Bll 3 tt^M 
!&H4:3j5bT*J «)■,■* (a) H:|t$SWK:*J»t.*WBH*r, . 

(b) i±iasiifc*s»t*wa5Ht»ut:t><5. 

[0.0 0 5] lUIH (a) K*5VT, 1 10. 

« v ^fr-f - s> . (Bas%*.r) *WM8K 

1 3 Of*, M^ii l l i»JSi-5tt«fc» 
tttbrcafctREj* 13 1 «s»j*-*iv» £ fetev 
Si l o*!g«M:S-fc«>o»#»W.i 2 o.^tt*U-c*>. 
5. .*Jb\ tt*WJBi 2 0tt»:**IWMfcSt>.L<tt*l 

[oop.6] RH. (b):»c*sv^T» ¥**Sfi 
l o tt, KiBKtcVjft^ iMt*MMm ill **«E« 
l 3.1 fcSSrt-S-iSfcttlt-fr-to**^ SfeK. 7i. 

.^^^v^ti/S^tt-i'Jo^JRflSffii l.li 5 , 

wmi 3 i fcjf uo»tb*tm*tt»-ssR+*. ft*** ^ 30 

glllt £tKGilft I3li ® nqtett**MB 1 2 0 
ftUTV^il^-t>^AIlWl*lVl'**KiB»l 3 1- 
irjf Lot? t , : SMMMfcl". 2 0*sjfLffl 
#v ^«m® 1-1 1 ttu SffE* JtftftK&ME 

[0 0 0 7] tu, l l 0 fio &JR®@ 1 

1 1 im&SMi 3 1 left" bott fettfc^flgt?, g=*St 

nil 2 o«f fcuf ^tipsft.snst^ - ■ 

frmWL&M 1 3 r.fc«*«jfc«»Ufc««4rl6^i-<5-- 
[0 0 0 8] 

[»M*s»*bJ:'5i-t-<5iljli] U*>L.«*sfes 

@i 1 KDSs^tt, — i&mz. ittx.tf. mm (a) id -. 

ttttl 1 1 ^StRffiai 3 1 i 

*Si-5^(c s .^jsnffii 1 ifc*KK*i.3 1 
K*#ftfl-7) (Wah-CJf UottT, &JR«ffil 1 l&- 
8gtt&7&$it:T&JRS4El 1 l(DiS$Sr^-5^T^5o so 



£©fc«\ ^iil 1 OS^S^SSSi^l 3 

[00 0 9] 1 1 0 tt, &j&J»/l6 1 2 

0.fcJ:-9XSl3 0K:S5#$ix-C*J«?, fci^fi, 
#3£H1 1 OiSMS^titS^tst, S»«Hi 

120 ^fyif p «*wjii 1 2 0 z>mmmb&m%m 
1 1 1 <Dmm*<o&# y mitmz}svz&%mmi 2 0 

<DiK|g* b 11 1 fcfc* h intcW&m&v&n 

£±03 &Attffil.l 1 1 3 

tuv\ w,%#> te«iut-c # ft < ft 5 i: ^ o tcmm& h 

[0010] *bfc*fc,--4Nin«t«iiQr4', 
m1.11 o#tt*tt*s.ai» T<h $ v * r. t frt> s ■ m&iM 

[00 11] tt*s. »fc<5i*»»«*teiBH***j5W 
ftSgttfcBB-f 5 B«tt. 1,20 y * SriSliP 

* fcr±m*rt-5 r. t \z x v % - &mffii% 1 2 o<Dmzm& 

■t5it#t#5t)©©/ y ■* Srj3l7jpft i'-rs t , ^ 

mmts 120 o-ir^^**** < ft 9 , &%mm 1 2 0 
&m&&vtcm<D^&mmkmm^<o-Mm*±z < ft 

*), 1 o^>a«i 3 0#^- 

[0 0.1 2] *7b; &&<r}&mwk<pBytt*s mn, * 
...^.Risi^ft ©aatt-cfcs fc&v.^*«a.©#ttaE, 

, [ 0 0,1 3 ] m 1 4 tt, J:«i|M»^K11«rS 

■ Vtc #7 y -C^te 5 0 ■ IrIHI , JS * ©{gv ^ 

■ f±attK^U-C, -«t«J.fc, OFft (0A«»E>F*t 

[0 0 1 4] ^smMwo F^tt, og» 

fttDm.'&MtiL tGF t *=> 6> ft o T *J 

»0«-fi-|±/Jv*i\ *fc, BUfttt<a&j(«gl±. *^fe 

[0015] $ fefc. /J^,- «ft^*5 «t 

• I/ 3 ^ H V ^<7?5l*tw J^^ 5 h © t?ft »t tb ft fe ft 1/ > 

• .©t, t ^»«tt«tt©fs'^*Sjft 1 0 0 (i m 
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[0016] #3891tf\ ±IE©IHIH«r««fc1-'<< fcSih, 

[0 0 17] ±lEHWteB8j*i-5a«i: LT, 

. kz-^ iftM¥-6 -3 7 2 3 3-§-id*5VN-Cs 
©rtfl!K|ft»fC««ESJi'; fro: «f»3&tt»^^J**ixfc 

JtfcieBi-5J&a*!Rifc, SHOTS ^tt&ttlIIB3i« 
[0 0 1 8] ;©Mli, «lttfaWS««K:«Hi-«iS* 

tt, • J:9illi4otL4i < , $ h 

Si^ofcBilW; ±iER«'£fl?SOT£ 5 t tt^^ 
[0019] 

£»' ^pjic*3*t^if*«ifa«o^^att, 

' [0 0 2 0] ^©J;5(ct5i, H&Sfrfc^SJNteBsB 
[0 0 2 1 ] »#*2E«©»Wtt,->±fEtt#Hl»r|B. 

[0022] r © X 5 »E-f 5 1 , ! ^AtttKMti, flkft 

h"«W*<4it5:i Wt5, ■ • 
[0 0 2 3] H*« 3 fE«©« W«: % -U:|EBI*« 1 Xfi 
2tcfE«©¥8l#S«l-:ib > ^T, me^MfelMittoM. 

[0 0 2 4] £©J:5K-f5i % ^gB^©Ha s , ±T 



5 

^ >» - 5? 4r4 A. 5 ft BkttSrftlS! ■<? 
"[0 0 2 5] S!#JS4!S|$©389m, ±IB»jft* l ~ 3 

[0 0 2 6] £©«fc5fc-f-5£, ^«HftRmS^« 

[0027 ] m*m 5 mm<D&wt± s ±mn#m 1 ~ 4 

[0 0 2 8] £©J;5K-r3£. Tbi&tf, ttttfffe® 

[0029] nxmemmnftwi-i, ±mm^mi^5 
[ 00 3 0 l'toip ft&&mwm&±3sfa 

[003 1 FIIM 7 iE»©SPJtt, -'ilEHl** 1 ~ 6 

[ o o 3 2 ] ' i © «fc 5 tei-s fc\ -ftft&Ktttttf ttfttft 

^©ia^ji if 2:K«NfiML4iVveE>^ Vg-^6o38 

40 [0033] »#*8IEtt©«03i4 % -±!EM#3Si~7 
[0 0 3 4] r©i5»-1-5<!:. fMmtfcnM*. tzt 
[0 0 3 5] If*^ 9 BattO*^|4, ±l5if*3S 1 ~ 8 

xtenM*ftte%mbtz.mis.bvxs>z 0 \ 

so [ o 0 3 6 ] ■ £ © i 5 i\ *!«&<84&±©*fcg$£S 
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[00 3 7] ^7t, *»W»c*Jrt:5BI*qii-ofE«i©*. 

[0 0 3 8] ^©iSfc+Si:.. .IMMb*ix^SW(BW! 

[0 0 3 9.] 1 1 B»0*|M»{MpE«©«3» 

-WtfTIStfSftfc^flE^ fiulE 

[00.40] z.<d&o K-pzt. .&mik£)nfcH-M&1&. 

[0 0:4 1] tfc, *«WK:a8rt*lt**l'2«|l©* 
*l*£1t©|Q6«R6©»WW* .¥8M£3£faSr*8£«fcW- 

[0042] w©J;?tt5J:, iMMKBtKtt, 
JBK:± 5*^ttfcBJ££*W **o; 3W*attfc1-<&fl-*B 

*5-ri:jJS7?#.*; ••: ' . " 

• [ 0 0 4 3 ] StJfcJgl ±IEIt'*«l 2. 40 

fclE«to¥W*aS«©*36*ate**^-C, /fflGtfdftttflfc 

tcffif&b LTfo5. 

[0044] r©i5tt5t> ^WSBRWffiSrzKT*'- 
l«I tSWJKfiRi"* - ^ sot, «W-.b*i^SUSatt- 

, [0.04 5]-BI*3Hl.4ia«i©38Mf4; l ±ia»*qii 2-.. 
Xttl 3fcB*©Wl^il©l*WMtfc**'' % 'C» tula, 



5 . 

t L-Tfe5o ■ ■-■ 

[004 6] :«J:3lct5h ¥*J*{fcgB©iS$:frlR] 
©&*£, £«J9»o»0Eft<flflWt*-e*:5©T\ fl-SB 

- [0 0 4 7] *JSW»Cj8»t5I»*^l 5|Efc©¥ 
i*#3S1I©*SI#Sfc©38Wf±, ****©*«»«« 

twnE»»«»^n*-t- a *J*#Kit©iQfcfrft-T?*> o 

3*#3S1f £ tttEttfHMfe i S5* 3 5 *:•«>©«*» JIB * 
b LTfeSo . 

[ o o 4 8 ] ^ cd X b 1 x #MBJ«att««»!:teWa 

mmMm,mb®.&m.wM*mmir% z t s ©x% 

^flfflfrttftttiMfe ^ - ^ Sr 4 ^- 5 fe&tt Sr#^ 
[0 04 ? ];.»*3S.l -e'IE*©«Wr± y ±IHW*3S 1 5 

[0 0 5 0] r.©«t5Ki-5t, ^^fiSrte^««5. 
[0 0 5 1] , 

- mmvmmvMffi} txr..^w^&z>*m>w-$iw.b 
z.vMfe*m&xf*mft&w;<»mmmmb*<Dmmjfm 

-f> *«W©^^S©Hlife^fcoV>TSftM-t-5. 
[0.0 5 2] r^M44ESj hi tts *3MiH:*s»t 5^ 
*fr»«©sbt»»*KWi T '5.*:»«>'©tE»W**BSr*U 
T*i9. (a). »VriBBa^> (b^ttfl-ftSSttttfi©* 
m05r, ( c ) ■ ttJB-'iSfflWSrlftW-^S fc».©*fffiH 
(d) ; t±JBZJSffl'«*»Mi- 5fcft©WrffiiaS:S%b 

-cvn5)„ mia (a) 1 t> , 

SISS-^SBR^, trWttMfcfcJf bolt a 
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[0054] £ bte, S*#J£tf- UT4Bfftt4feK:naiE& 
J£ds 5. bi9» U MNitili » i 9 *'# 4 SWtS&tfit 

1 0 0 5 5 ] Sfc,' WHiH r 2 fi, «t.5 

-t^t?f5. ft:fc\ ^rtS8K«tt l -2 ii 
[0 0 5 6] W«^$tu5^Si5^®eitts- 

fs/^si o ix xci' 200^ m<D'&wm&>&mwm 
So ) -cfc5riwtu\ ;oii(±-i tv^i 

0 m m i 9 < ■ fc 5 t ; ; . S«#ffl V * h 

9, 0 O/tmSTje^St; TAB y — 

[005 7] ft««' : WIMMtf±o4MftimCe!>fiAWde 
*^ft&1E(D*MftftAasffl-h bfc*ft\ TRttlt'10 
MmtePS££*b5t>cD-m&< , fci;fcfiv 

[0 0 5 8] i;x-; ftttSHftttfli l 2 f*. MfiflMfcas 

ttttl 2p7K¥*lRlK:5ftK*^fc^a<B^H:»-— «H3fe 
d^tiilffi g A OS £ #jfe-f - t & , S EfcifctefiEffi 
■masff^Si 5 teg *»9«JbT*l^fcK" 

.[0059]'o|!j, >i*gf : l ft, *gft£jRWE l 
2©5teffigB (iSSSS) WttflWfcrtT?** < 
- r fc 35»f * t ■* te, ftft&Kmtt l 2 

-f) ©tf$>o*&, fcifctf, 02l^fOCttt (# 
*te» bo»t 4*Sr«»-e* , ¥3?fcSI1E i ^ > tt«tt'to 

[ 0 0 6 0 J ^fl£^S 1 j:tt««t«90Mte8!* 

£tt«s i 2 t&t #t/ii£ o«kK«ftgc«EteieH lts 

fcixlf, HHlte^-t-DE^te (5M4SE4fc) -caftflx-c 



(6) 

10 

[0061] * *as&RWi i 2 m i 

'(b) te^-f J:5te, *¥#6i~«>&titfMH 2bl;fi 

~i 0f§i/«e5J;9teffM-t-5^i:ds$f*L<, l. 2 
ffiF J: 9 /hS l^i WVk&tiLZXZ < fi5 r t *ST?#i" , 

10' tu^^fc«)-efc9, 2~5te£fc3J: 5te^j*'f5r t 

[006 2] fc*S, ftn^ttttOttfiflMfttt, ±|H^ 

*ffifcflt«-C#5J;5te, *$A, i?$^U?«|i|igSrS* 
teRj&-cr*s. S^-^ftJMftfci-Si't'^-e*, it 

'■ SrK'ft'SBW-eV B3 (a) te^-r«t 5 te, ®$T^ 

[0 0 6 3] *fc, 133 (b) te^i-J;5te, fmfflfc 
wm\±. ±ffi?^^te. -fct*rf» "<" <o^<ommm 
1 2 c i'matrtz t x < ; z<D£ *>iz-tztVfimmn 

y^Oll*!B«*©llte-J:5*¥*l^©*tt*4fcte#L 

. [oo 6 4] &te, *36m<D*&#mw<Dm-femmiz 
■ m-as.mm\zis» z ^mi^mm 1 b 

01 (c) te^i-«fc5te, ^MWJ-yfl 1 ^^SBSgR 

m@ i 2 ©?§tijgi5^ 1 2 b i ©rate, w tts 1 3 sr^A 
[0 0 6 5] zoxiiz-rzt. mm&ftz^mftgim 

1 bfi, ^AttiKmttl 2#9IM£K&i-5IR', Sttil 

3asjaEifig^-f-50D-e, #ttjrr-s©jiitt*t>ftais 
40 it, si»-*-4t *©mra*sj:i/^aBsgttmtti.2te**. 

feH5^tt^^iS«S-t-5it^T-*5„.'bfc^oT, 
^IfBSigcflgei 2 £'<:^2"2©^BDjE§rfl5<g:j£-t- 
Sri^TtSOT*, J: '9 IrI±* 

tSii: £ 6 * fc, ±IE3tttS 1 3 ©*f# t b 

*j(H-*jKy-f 5 mm (?i mwmm=m4 5 0 omp 
a ) tf&m-ehz ^ N .m'teis^i-5 1 <Dx-\*t£ < s tt 

so [00 6 6] j^te, *«WOi|£*flcSf«©Ji5ZUfi:^ffiIte 
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mi (d) «.|BWB»tlffil.2fc/<^l 
4*?&*L-C*>0, roi^fc^Si;, *3WMbO«». . . 

tt«rHt«fl:-C#» Wfcifttcte, fcttWMM 2.b'Sr* 3 P* 

[0 0 6 7] *fcv.'*F* b< f±, /?V7M,4 fcftttiKK 
WEI 2©3SfcH35#l 2 bOft)MK&J$'t'££ » 
r © X, o fc-f* fc > **BS8Wt« 1 .2 tt, • J: *> ** fc# " • 

[0 0 6 8] ^{Hiff> : e.^\'^WftRinil 2©T 
Sic, iiifei^ttiSr^-rs^BIHgl &*£jftl < fcttJft& 

-.¥*ftSHV-l c £#fc©tfce$:8: 
[0 0 6 9 ] &*3; : ±IB«SaKl :5C>*ti^t Ut, fcfc. 

[0 0 7 0] .^aStfSRWS 1 2 (4;-.. El 4 )Z^rt X 30 

LT t> X < , r © «fc, S i , tV-fb 
MWfrS-^is 5o ^MftMEWll 2 te, 

nXm^J .( n ,;.mlil M) : :©7 W^t tElS § ■. 

5-. .* fc, ^»«lRtt« 1 2 ti, 4ftttttfe<D4$ttttWE 
[00 7 1] fcfc, ^<B9Btt«« 1- 2 tt^7k^F*lRl03* 

a^m® 1 2 ogttuft&i 2 b sr^flj^isnc^a**, rt. 

«KiB15Ei-5^»Sa*««l 2<D^meS^ l'2 bSrl*Jffl!l 
*i6]»c^aj$^5#^ti-?)t «£<; c\©,fc5»c-r£ .. 
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•It L7c^T^^i-5.rt lc jt 9 , m&ttfcg^SftS 

9 mm xm-t s £ # -c # , . mmm 

■[0,0 7 3] m 6 1±, *^swfc«5-ijy»ffitsii©iii5e*- 

m— *x*Mimv>8imm*< . (b) o#»/£ 

^©»fEI2l?r, (c) l**-T^*^«oWBBHSr, 
(d) s tt^«)o#Mjk^tO»f,ffil2l^-. (e) (i-^x^ 

[00 7.4] ft-r. mm (a) fc^ws-c, kwtf-v? 

1 i©TB5.G)Wfi (H^&i").S:»VA*ia^K:, 

1 (f-v^^^lD . IS) 

121 (b) -tc^i-J;^^, 7%mMMf&1rZ 

• ffi-»o#Mlt) . 1 7£^' 

wife J: 9 v . ^«tSS0E«S 1 2 ©«5cgl5^ 1 2 a 

[ 0 0 7.5 ], *J3 S -. : -<WHtf*#fflT^ 9- (Ba**i") fc «fc 
« J: < ISS^-r5 r t &T-% 5. Sfc.-.feo*^ 
tffl^HS, , ••• ■ ... 

[007 6] ScVT, IHEI. (c) JC*5V^T, ^ 
-r-yx?. 1 6.©^eiJSaSE*llfci3»t W» 

b£L (JHHyx^»riCEa) vfttV^Tv-WB (d) (c^ 
•r«t5»-s *-«>o#'i 9SrSf«^i-5-(^-«)o# 
f*ig)-. :rt?> ^-fco^r i'9t»*t«i tic 

i9v'^«»»mffil 2©7K^*[6]©^m^l 2 b£r 

. [0O77] &{C, nn-.(e-) ^--7^ 

e>- ,: ^fy/i 1 KK&mm&mi z&m&zti 

*5., ma Cd): lc^i-^-feo# 1 9'&ttjft*ift-i-3 
^ [HE! (c).k:S%i-JB-^^^ 1- 8*r»*a. 

ja-f-S-i t hX-ZZo Z<D£ b\z-rt>k; m-ibiZ 1 
7- ©J? $ Sr± 9»««t <-!IMt5r t So 
[ 0 0 7, 8 ] Sfc, JB— 1 6 0$*»-i LT, #14 
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Zft-TZtfy-f 5 KttJMfirttJBU IDEI (d) K 

^i-^-*o# l 9&«gfl*j?fcUfc&, Jlz-V;** l 8 

t: 1 6 ^iiifiKt5iet-#tti 1 3 & 

MffctZtkftX%Z><DX', ±m0k*fa'±&lt5Zbi* 

[00 79] zn^mtmntom&jj&zzk. wmt 

A<£tt-?*s.-%43 % -iRflUli stt's IDE] (c) ic* 
Ufc^-^-^ 9 l'8i R«W*t6-e»SW-* i t 

to 0 8 0]' **MK:*s»t5iM|[fls36«H:, ±IE 

awtu. w ®*tt«ittt& 12^ **&*ro 

CK, ^mtt-?-^ h3 2-*WU£tt*a!fe?) fcfcv* 
J: o T r i: itx* 5 0 

[00 8 1] 1^0 (a) fcfc^TTy ^7X/iW>^i5 
Hl/W h 3 0 fc, *fRtiftMtk 1 2-'0»U«» 1 2 
b©teS. ^{CiSCT, m— 16b SrMj&L 
, WL^X, WM (b) fc^-f-J: 
■ 5fc/«^fto#-l 7b'Sr«Ji»i3Si-S (H-#>o#12 
^±S) „ *— *6o# i 7 b =SrMj£-f--5 fcfc 

<t 9 . ^ummmm 1 2 ©^aa^-i 2 b «hm»A'l- 

[0 0 8. 2Xffi\ ^X.MM (.c) .fc*5V\T, ^— t**. 
i 6 b tm— 1 7 bit,- ^§SS«c®St-*5tt5 

«7t;g|3#©{4», BMKHySXT* HX-^^ l 8 b£JK 

j&l m-T*?MrftT.n) , m^x.'mw id) Km 

t |C i 9 % ft-nW$mM 1 2 (DStcSB^ 12a frflgjft b ! 

[0 0 8 3] Jfcfcl, (e) iC*i-«t 5tC, 1 

6b, 18b £8Ml^jA&frfc*tinteMK 1 2 Sr, * 

tcSb^i 2 astji/xi4J|4»*f ii ®ti mm 

-tt-f). b3 2) Sr^-CT, 

M) , Sbt, 0^Si!9^-i-ri:tc:J; 
9 v 5/ y 1 i tl-fto.^ 17b *j it/^-fe 



(8) 

[0 0 8 4] $b\z-§-it, *&w\z&v%¥m&mm 
s^tas-etsrsfc-f, mm ( a ) tis^-c, ^sn^ 

*— rX* l 6 feJftfcV (JB—V^^jUitiW S8£^ 
"C, IsJBl (b) tc^-TJ; 5 jg— «>o# i 7 c Sr«Jl 

feiCtoT. 3feSSSSas^SfcRte^Wbfc*-feo# 1 7 
c , '-*-4*j*>; ^tB^icm® 1 2 W«tc«|J»1 2a5:l 

[0 0 8 5)»>Ti' HEI (c) ^C*5V^-C, $t>^, ^ 
— 1 6 0^«SStt««K:*»t5*¥*l«l©3Sfflfflj 
»*^-*-S*«4r»^fc«|Jj»H:, «f--v^^ 1 8 c ^ 

(SZT^^jgrtiffl , -Ufct^r* IQBI (d) 
a*'-*?J:9-K:>gziti>o&l 9 c Sr®S^-T5 (*-«> 

ofMig) „ r. r-e; m_:fe'o'# i 9 c &nmi-?> 

z h K i «j , ^At^eRtttf 1 2 '©*¥#|fiJ©'&HJ»a' l 
2 b Sr0^UTV>5. 

[0 0 8 6] It, Plia (e) {d^-TJ: ^— 
■g) v SpWtf-y-fi 1 (C^MmkWl 2*S»J*S^ 

z>o z.<D£o\^ mft&^zmz£^x^ m®fc£K 

A<*S-et^ 0 *fc, «-«>o#l 7 cOjfe*B»SrJB 

— 1 '6-iifeftUJUfc**RO»!R|C»jjtU $b 
^"•^^ 1 8 c £KKft'o-#'i:7 ccp^ffi*— SB 

[0 0 8 7 J *«KJc*5ltS.2#^^1B<D^* 
30 5gc7)||Jg^{roV^^-t-5 0 .' . •• 

ElSr^bT^t), • (a) f±^^iBSr^«-t:5ltr©»f 
: ffilH£, (b): tt^^eSrH^L^^cDKfffiiaS:^ 
• lixv^So • • •- • 

[ 0 0 8 8 ]• mm (b) JCJSVT, ¥3Hfcg£gv7>HS« 

• ttftfi 12 is ; 2 $ ixfcttSa*«B-c* £ 
40 ^sa^2 i a»o, .^iff^^i 1 

So : 

[0 0 8 9]-tfc, '^WKR«C l 2 tt;'-.£ttA#> 1 2 
b *s J:tftt7Ett# 12a ^WttK^^ltK Lfc««B-C, 
^:/2 2Sr^LTStgBai^2 1 iStLtl^©^ 
^intfiRmil 2^i^7 p 2 2±®c7>¥ffi& { = 

x%\ *m&mm 1 2 it^^-s^tr-**:* Aiwt 
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[0 0 9 0] *.1t. -iMM«fi«l.tt;..*JWp3*^M;f. 

3 t #.gB&iggm*I l 2-©J*fc4IWfc3R«#»aBH 
bT; '/<^2 2 .i*i#f-J'^l 1 ©m^t ©SBHa 5 

tt-WftiR-f-5© : tf,.^lB8K*«ftl 2 t/Or^2 2*«« 
f±'$:m*mftX-%, *S*«ki,.--«««)*S8l«t«W4«rl6l 

10 0 9 1] ^fc,/.t>^d^l,0,0,^mJWTi^5W 

Wl$lcBfi-efcScmc*tU ftftB&Rttttl .2 Sr^^ 

22i - k t<fc !ktt*«fc««3*. 

^ 5/ 7° l i.-SrSS*!W 3 tc ■ J: *) $ * 5 r. k te_ 

[00 9 2] t ££ 2 ©MK» 

-f- 2 s-feKttfeftift t 1-5* ± <\ -r. ©£5 

i» ^i£#&ei©i«£;fcfi©tefi«r> ****o»«A 
. 5 ©Tv fl-fTCSMftSffi-l 2 ©#<&&{££:- 

e 1 ©^gBic^aveaxias* u ^aiti^e 1 ©tegfcft 

JB©#JkSBfci?«:#j*b-Ct>J:v\i ^-t2 3 

[oo93] .. (im^mWi<Dmmm^<om^mm * 

>K&3t-1- 5. *>©■?#&.<, fdt^fi. 0iiO^i"«t5 
fc, fl.».l-3*^a*ilM«S*l Sr'fflv-vS r. i t>T- 
# s r. © «fc 5 1 > ¥8M£S!fi l tt, ^WMttHl- 
1 2is#ttf»t5i> 5W4Sli3.tW/t5©'!?, «• 

fcft5#tt*?lS«:iWli1-5 rt^t 5. bfctfoT, > 
:ft|E|5gB&©g 1 2 i^V^ 2©Sa*EJGE£i!i<K!J£1~ 
5Ii dS-C.# 5©T% m*W4«8ftfll«tt* J: 5 fcbh* 

[0.0 9 4] (**fcJS«©3*§H*3t©IRZj&ffltol) 4 
fc, fci:.?Lfi, 01 1 Ic^Ti 5 t£ v 3¥l£Sl 3, /<v 

[0 0 9 5]C(^J:5M5h *8B«*cm& l 2 tt. 
ftgUK 1 5 fc J: 5 3 k tS k A, Z&t&k-r . W 



/5 

•2^S*gB»2 1 fc*ttlT3ftfctt#SM*3ft«©-C, . 

[0 0 9 6] (^^e©.ll^«3t©m=JS:fflfi»J) * 
M0y*^ru-r*s?), fctiii, iai'2^^-tJt5J^ ^ 
■ »i*i.i:a**HEii*2 i.©MK0|itt3_4*»rirt-** 

f&k LX h <t • < • i© J: 5 k , 1 2 

fii 2tfmmiK*mft^tz.m&x, mmm2 1 

[o o 9 ■*aswc*s«-siim#*ii©3ese*' 
fe©HJte^<l8^o^TIii^ir 5. 

l?SS*«feB:, 5fe-f, H9-(a) {r^-fJ: 5 S«2 © 

5¥¥^«l=Sr, K*2.fcS!ES6ir«^flc*«©KESS 

2> * ©^*«iig 3 «r , ■ * ^ *» t »K« 2 - K 5 
(*3t«flBtt*33S) c : • 

[0098] «yjxv ^«#b»«s.i- 2 wmm* 
mn^t^mx. mm&M2 i.k ^^-ra i.5 fct 

Wflg 3 **ft'**5 -.(SS*IS) = 

[0099] ¥«#ijgft.i wmm&m i 

^< 2 (C}f Loft fenS fc v «:*«J)i 3 

ujsrffeHs t tt>Kv -*»SB«5m« i 2:asjMfe* 

r.©J: ^»%RftS l 2 ©#tt^fi:©«5H 

2 i *rssK-^« r t ^-e# 5©-ev *^^a i 

[0 10 0] ^SBlli. S«2lcffbolt 

6>*t5.BR, 3 ilS*fc-*-5©-Cv ^r©4*^*<» 
H&3«r«Sfl:**'5i:,-.aHR2.tB3S$^5. 

mm 3 *s{H;i&sixsia*tt» — .n»iKjei-<5 t>cot?i±<t 

«#^J 3 fi, S« 2 ©»#K:lS3£-f-5 t>©T*»*ft 

^jHc^-y^i 1 b*: 9 fc^VMi, 2 

. t^^->^ , l-.l ©M*^m^jir.5.w.i:!is-e#5. 



« 
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[0 10 2] ro±5l:; *«Stt 1 ^^s©n^ 

¥*l#gES Sr; J; [ ^p{C^«;h,fc#ftT-|l££•t- 

[0 1 0 3] io 

bi>f£o y yrogg i; tt8gHEtt« £ © 

[ia u m i n^*&wi-m?z¥mitmw.<oMmmn 

^KWi-5'fcfewWtt^:|l|^UT*J!9. (a) Km 
S03r, (b) fi^SiK^<b>M§l0£ % (c) f4H 

" [0 2 ] 0 2 f4. *^SJ{c*5lt 5#.tMiSr*8 Lfc 

t zv&mmmt&i+zftmk ^(om^m^^m 30 

tL0£, (b) li±ffi^^fflft?|j=Sr^i-5^*i5^igE^;- . 

• [0 5] Ei5-«v ^m\^n^^^^^mm® 

[0 6] 0 6»4, *?6e^{c^S#5»#:^B<Diliit*feSr 
Ift MI'S fc*©ifcMfEB&0 UT*3 I ( a ) f4H- 
^**^J5)<;&<a»r®0£\ (b) ttSfi-&o#JF2/&*£© 
WSaHSr, • (c) Hm--?X*M)&'&<DmMm&, 

(d) (4g?-«>o#^J*&eDlffBDE]£r, (e) 14^* * 

(a) fin— ?x?mf$.&<DWi&m*, (b) f*^-* so 



ot^^WrESSr, (c) ..f4^~^;*^j&i:c7)»r 
B50£\ (d)' : (4^feoi:^ft©Sffffi0Sr< (e) 
f4¥^ft^:/i«^©|^ffi0£^LTV^ o 

[0 8] 08»i, *&w\z&z,¥mftmm<Dmfejjm<D 

(a) fi^— vx^JFM^O»fffi0Sr, (b) ttB-fe 

0 £ © »f ®0 £ % ( c ) tffi ~ ? mi&'&OM 

[0 9] 09tt s n&wKistf %^ftmw.<Dmmm^ 

(a) i**mftmmzm®-tzMc>mmm*, (b) r± 

¥#ftige£l^tfct£©»fffi0£*UT^.5 o 
[0 1 0 ] 0 1 0 *^PJ(cijo»-t.5^^S<D|l^ 
«^ro^-^ffl^JSr^^-r5'7t*wmB&fe^:0iSr* LT 
*5!9, (a) f4¥^^S5r^« : f--5 B tro»fE0^, 

(b) f4^^e^^tyj:^(D»fffi0^LTV^ 
5. • '• ■ 

[0 11 ] an *^B^iw*3ij-5¥«tt:^S<o|IK 

*3 9 / ( a ) »4^^«Sr^tti-5Blro»fffi0Sr, 
(b) tt¥*^eSrH3gL^^»fffi0?r^LT^ 

[0i2]0i 2 f±, *mw\t&v %*m>&m®.<Dmm 
m m<DmE.i&mm&wtw-rz> tzvxDwm&xm*^ lx 
*st>, (a) te¥mftmm%&m-r%M<Dmmm*. 

(b) f4^tt:SM^II^U/£^(D»fS0^LT^ 

[01-3] 013(1, !¥5feM^*J»t-5%^^gi:^cD 
H^)*5rIii?qi-5fc*©«£ll&0Sr^UT*5t), (a) 

i-£mmmztovz®rm®&. -(b) (4ii^^*5»t5^ 

[014] 014J4, t*5fcS«{CJ;5^#:^«<Sr||g 

1 , lb.^ic ^afttSUB 

2 IS' 

3 mmmm " : " ~ 

11 .'iMIflc^-sf^ 

12 ^i-as^a® - 

12a WiTtnft 

12b simfflj^ 

12c Sft§|5 

1 3 w&m- 

1 4 

1 5 vmm 

16, 16b JB— 

1 7. 1 7 b, 17 c m-tbi% 

18, 18 b, 18c 
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19, 19 b, 19c g§— 

2 1 £t£Bfi$l • 
2 2 

2 3 *s<— 9- 

3 0 WJI^W-K. 

3 2 J*MH4^-* h ■ 



3 4 page 

i i o ^m&mu . 

1 2 o igmmm 

13 0 sts •, 
•ill &mwm 

13 1 i^IBi^' 



[1211] 



.1 



11 :¥*»9 i v3' 




1 2a: 
1 2b :&W«3# 




1 2 : WKiglftfUI 



1 2 




[05] 




12b 



1 3 : 3<H£M 



-1 c : 




1 1 



U) 




(a): 



ftt 




g/s fa aeffc 



✓1 2 

1 2b\ J . /12» 



Hi 
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